Purification and characterization of an alcohol:N,N-dimethyl-4-nitrosoaniline oxidoreductase from the methanogen Methanosarcina barkeri DSM 804 strain Fusaro.
Cell-free extracts of Methanosarcina barkeri DSM 804 showed alcohol dehydrogenase activity under aerobic conditions when N,N-dimethyl-4-nitrosoaniline (NDMA) was used as an artificial electron acceptor. The NDMA-dependent alcohol dehydrogenase (NDMA-ADH) was purified to approximate homogeneity by column chromatography. It is most probably a homodimeric enzyme consisting of subunits of 45 kDa, the native molecular mass estimated by gel filtration being about 87 kDa. The purified protein had an isoelectric point of 4.3. It possesses a tightly but noncovalently bound NADP(H) cofactor. Each subunit contains 1 mol NADP(H)/mol, about 2 mol Zn2+/mol and significant amounts of magnesium. The purified enzyme preferably oxidized primary alcohols (including benzyl alcohol). NDMA-ADH from M. barkeri also catalyzed the stoichiometric dismutation of aldehydes, especially higher aliphatic aldehydes, to form equimolar amounts of the corresponding alcohol and acid without addition of an electron carrier. The enzyme did not catalyze the dehydrogenation of methanol or the disproportionation of formaldehyde and therefore is not directly involved in methanogenesis. An alignment of the N-terminal amino acid sequence of the enzyme with the sequences of other alcohol dehydrogenases from methanogenic and nonmethanogenic bacteria indicated no significant identity. Nevertheless there was a quite interesting sequence similarity in the first 30 N-terminal amino acids to plant cinnamyl alcohol dehydrogenase. NDMA-ADH from M. barkeri is a novel type of alcohol dehydrogenase in methanogenic bacteria.